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Abstract 
This paper complements several recent studies on the contagion in the euro area after the historic tensions on the 
debt market. We consider the popular approach of dynamic conditional correlation (DCC) as introduced by Engle 
(2002) for sovereign CDS spreads associated with selected euro area countries. Additionally, we extend prior results 
by explaining to what extent the contagion is generated by market and macroeconomic indicators. 
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1. Introduction 
       Given the weight of the euro countries to the world economy, the ongoing debt crisis that began in late 2009 is 
of fundamental issue and has becoming a major area of interest and concern in finance nowadays. It has attracted 
attention of researchers, authorities, and media circles.  
        The growing seriousness of the current crisis can be shown with an obvious rising spreads on sovereign bonds 
and CDS. Moreover, the actions of downgrade would be the strongest signal of the euro zone’s problems. Recently, 
S&P Bulletin (2013) reports that the sovereign ratings have been lowered for 12 of the 17 eurozone member states 
since the beginning of the crisis. Furthermore, we count more than 15 crisis summits in the last few years. Kilponen 
et al. (2012) identified more than fifty important policy initiatives have been directed to solving the Euro area crisis. 
        Broadly speaking, the causes of the sovereign debt crisis are essentially related to flaws in the architecture and 
the design of the currency union (Lane (2012)), lack of ability to manage shocks (Shambaugh (2012)), banking 
crisis, and low of competitiveness and productivity… Consequently, we can see rising government deficits, a 
dramatic rise of spreads on sovereign bonds, low liquidity, high volatility (Panetta (2011)). At the same time, it is 
known fact that these enormous economic and financial damages have spread progressively to several countries in 
the euro area and, hence, serious scenarios* of contagion became a major challenge for European authorities. At this 
regard, important measures and appropriate responses taken by European policy makers were of crucial urgency and 
aiming to contain and mitigate such phenomena (Constanciô (2012)).   
        There is a broader literature focusing on the phenomenon of contagion. In particular, important recent papers 
by Missio and Watzaka (2011), Constanciô (2012), Mink and de Haan (2012), Kalbaska and Gątkowski (2012), 
Audige (2013), Buchholz and Tonzer (2013), Gunduz and Kayay (2013) attempt to identify such phenomenon 
namely that escalate from Greece to the rest of the euro area countries. For instance, Missio and Watzaka (2011) 
find a positive correlation between Greek sovereign CDS spreads and the other countries’ spreads. Kalbaska and 
Gątkowski (2012) reveal that there is significant contagion effects from CDS spreads of PIIGS (Portugal, Ireland, 
Italy, Greece and Spain)) debt’s to those of France, Germany and the UK during the period of 2005-2010. In a more 
recent paper, Audige (2013) highlights contagion effects from Greece to Ireland and Portugal in 2010. 
       Moody’s Investor Service (2011) reports that the downgrade of Portugal on July 5, 2011 can be explained by 
Greek conjuncture, among other factors. Another interesting example reported by Constanciô (2012) is that bad 
announcements about Italy imply to reducing the gap between CDS spreads associated with debts issued by Italy 
and Spain. Moreover, Mink and de Haan (2012) find that both announcements about development of Greece and its 
bailout affect the prices of sovereign debts of Spain, Ireland and Portugal. These results present some support for 
contagion argument. 
        The ongoing debt crisis of peripheral countries (Greece, Ireland, Italy, Portugal and Spain) creates an 
undesirable scenario for the global economy as well as for the core countries (include Austria, Belgium, Germany, 
Finland, France, Luxembourg, and the Netherlands) given that the strong economic and financial linkages between 
regions. 
       Note that the principal borrowers of PIIGS were French and German banks. For instance, the values of capital 
inflows climb from almost $357.2 billion in December 1999 to $1.6 trillion in December 2009 (Bank for 
International Settlements (2010)). Further, Chen et al. (2012) mention that the current account imbalances of most 
affected euro area countries were mostly financed by the lead core countries in particular France and Germany via 
government debts and loans from banks. Enrich and Stevens (2011) reports on Wall Street Journal “…Sixteen top 
European banks are holding a total of about €386 billion ($532 billion) of potentially suspect credit-market and real-
estate assets, …That's more than the €339 billion of Greek, Irish, Italian, Portuguese and Spanish government debt 
that those same banks were holding at the end of last year, ….”. These are examples of the strongest linkages 
between peripheral and core countries in the euro zone. Our study based on econometric analysis as well as the 
existing literature will give some useful explanations for this interesting observation. 
        This paper complements several recent studies on the contagion in the euro area after tensions on the sovereign 
debt markets. We start this paper by examining the approach of dynamic conditional correlation (DCC) as 
 
 
* In early studies, works by Jorion and Zhang (2007), Longstaff (2010) highlight the possibility of such scenarios. 
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introduced by Engle (2002) for sovereign CDS spreads associated with selected euro area countries. Additionally, 
we will attempt to explain to what extent the contagious effects are generated by macroeconomic and market factors. 
        Our paper extends current literature in several directions. First, we will focus on the extent to which 
macroeconomic and market factors affect contagion between both peripheral countries (Ireland, Italy, Portugal and 
Spain), extremely affected by the debt crisis; and core countries (Belgium, France and Germany). For instance, 
Missio and Watzaka (2011) have explained the contagion effects by negative rating announcements associated with 
Greek debts spanning the period 2009 and 2010. Also, De Santis (2012) and Arezki et al. (2011) find significant 
reactions of sovereign spreads to markets news during the Eurozone debt crisis. Kilponen et al. (2012) suggests that 
announcements of the Securities Markets Program by the ECB during the crisis explain the correlations between 
Greek and selected countries’ bond rates. Second, it is important to highlight that our study addresses the contagion 
phenomena after enormous tensions on the euro area debt markets. 
A number of interesting evidences emerge from this study and are summarized as follows. We reconfirm 
the existence of contagion effects during the ongoing debt crisis. Overall, CDS sovereign spreads of peripheral 
countries always exhibit positive correlations particularly with the other CDS spreads of core countries. In addition, 
our results provide new evidence of the significant impact of variables related to market risk aversion (VIX and 
VSTOX). The market performance as measured by the index of European stock market (STOXX), the interbank 
tensions (IT) and the exchange rate (Ex) are also important drivers of sovereign spread correlations.  
The study is timely and relevant not only because of the increasing concerns on the economic implications 
of eurozone crisis, but also because of the burgeoning scholarly research on the contagion phenomena and its causes 
and effects. Finally, our empirical analysis will be informative for investors and policy makers.  
The paper is organized as follows. Section 2 describes the econometric methodology. Section 3 describes 
the data used. Section 4 discusses the results. We conclude in Section 5.  
2.    The Econometric Methodology 
       In this paper, we try to offer an assessment of contagion effect on Euro area. In this setting, as an econometric 
approach, we follow Missio and Watzaka (2011) in calculating the spread correlation based on DCC model.  
      The DCC model is the spectacular extension of GARCH specifications. Initiated by Engle (2002), it became the 
main methodology to detect contagion effects between countries.  
DCC specification can be run in several steps: 
     First, we have to filtrate returns in order to identify optimal ARCH and GARCH order.  
2
t p t p q t qp q
h r hZ D E   ¦ ¦                                                 (1)     
    Relation (1) specifies filtered returns denoted ,tr  pD  and qE  are parameters that need to be estimated. Since 
calculated, th  will enable us to deduce tH  characterized as follows: 
t t tr h H                                                                   (2) 
 0,1t NH  
  0,t tr N H   
The calculation of the standardized residual of equation (2) is not an end itself. In fact, we need them to illustrate the 
dynamic conditional correlation. The specification can be written as follows: 
     ˆ1 't m n m t m t m n t nm n m nQ O QJ G J H H G      ¦ ¦ ¦ ¦                     (3) 
Where, Qt is the time varying covariance matrix of ;tH  
Ô is the unconditional covariance matrix of the ;tH  
The normalized equation is the following:  
1 1* *t t t tR Q Q Q
                                                                         (4) 
Here, tD is a diagonal matrix with the square roots of the estimated conditional variances ht as typical element.  
The likelihood of the DCC estimator is: 
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The volatility ( tD ) and the correlation ( tR ) components may vary, thus the estimation process is achieved in two 
steps. Firstly the volatility (Lv) is maximized:  
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then the correlation (Lc) is maximized: 
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(7) 
(See Engle and Sheppard (2001) for the estimation of the log-likelihood function). 
3. The Data 
      The data used in this work are 5 years CDS spreads associated with sovereign debts and are obtained from 
Bloomberg. Our sample is composed by the daily premia for both peripheral countries, that were seriously affected 
by debt crisis (Ireland, Italy, Portugal and Spain); and core countries (Belgium, France and Germany).  
      We restrict attention to CDS spreads rather than bond yields as a proxy of sovereign credit risk. The intuition 
behind this choice is simple: as suggested by Ang and Longstaff (2011) the first category of premia is more liquid 
and leads to more accurate estimates of credit risks. Furthermore, compared to bond market, the CDS market 
integrates information more quickly (see Bomfim (2005)). More specifically, Norden and Weber (2009) argued that 
CDS prices react to new information related to credit risk before news on ratings and more particularly the actions 
of downgrade. Our preference to 5 years CDS contracts is well explained by the fact they are the most frequently 
traded CDS contracts. 
       The sample period considered is July 10, 2012, until June 24, 2013. It contains 1750 daily observations on 7 
European sovereign CDS spreads. We may see that contrary to existing studies, our sample of countries except 
Greece. We note that data concerning Greek premia is unavaialable over the period of study. The default of Greek 
debts leads to stopping quotation on March 8, 2012. 
       We present now in Tables 1 and 2 summary statistics for the daily sovereign CDS spreads on levels as well as 
on changes. The average values of the 5-year CDS levels vary widely across category of countries: peripheral 
countries (Ireland, Italy, Portugal and Spain); and core countries (Belgium, France and Germany). For example, we 
can show that the lowest average is 42.533 basis points for Germany; the highest average is 479.03 basis points for 
Portugal followed by Spain with a value of 325.11 basis points. Regarding the average values for CDS spread 
changes, it is clear that they seem to be quite similar. For instance, the highest mean spread changes is almost 4% for 
Ireland, Germany, Belgium and the lowest average is almost 2% for Spain, Italy and Portugal. Note that the average 
values for France is about 3%.  
       Similar results are obtained when we study the standard deviation of the daily sovereign CDS spread on levels 
which highlights further differences. For instance, Germany exhibits a daily volatility in spread levels of 14.58170 
basis points versus Portugal’s 148.3483 basis points. Regarding the volatility in spread changes, we show that the 
highest average is 3.0859% for Ireland and the lowest average is almost 3.8603% for Germany. 
       We then turn to examining the unit root behavior and stationarity of levels and changes of the 5-year CDS 
spreads. The Table 3 presents the DF test statistics for such time series. We have the null hypothesis indicating that 
the CDS spread levels and their changes exhibit unit root behavior and stationarity. 
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Table 1: Summary statistics of 5-year CDS levels.  
 BELGIUM FRANCE GERMANY IRELAND ITALY PORTUGAL SPAIN 
Mean  95.32271  94.35060  42.53386  242.3745  304.4741  479.0319  325.1116 
Median  76.00000  85.00000  38.00000  187.0000  275.0000  419.0000  285.0000 
Maximum  224.0000  186.0000  100.0000  582.0000  569.0000  883.0000  641.0000 
Minimum  56.00000  61.00000  24.00000  137.0000  216.0000  274.0000  201.0000 
Std. Dev.  39.47388  29.36237  14.58170  119.3689  82.03006  148.3483  101.3025 
Skewness  1.525402  1.553243  1.564318  1.551926  1.561227  1.312720  1.437333 
Kurtosis  4.145019  4.439062  5.189562  4.039003  4.327769  3.685061  4.017684 
Jarque-Bera  111.0516  122.5838  152.5091  112.0445  120.4035  76.99681  97.25602 
Probability  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000 
Sum  23926.00  23682.00  10676.00  60836.00  76423.00  120237.0  81603.00 
Sum Sq. Dev.  389546.9  215537.1  53156.46  3562231.  1682233.  5501808.  2565547. 
Observations  251  251  251  251  251  251  251 
Note: The data period is from July 10, 2012, until June 24, 2013. Our sample is composed by the daily premia for both peripheral countries 
(Ireland, Italy, Portugal and Spain); and core countries (Belgium, France and Germany). 
 
Table 2: Summary statistics of 5-year CDS changes.  
 
 BELGIUM FRANCE GERMANY IRELAND ITALY PORTUGAL SPAIN 
 Mean -0.004377 -0.003233 -0.004435 -0.004746 -0.002337 -0.002260 -0.002482 
 Median  0.000000  0.000000  0.000000 -0.003601 -0.004057  0.000000  0.000000 
 Maximum  0.121361  0.085522  0.154151  0.097764  0.152428  0.189757  0.131097 
 Minimum -0.115069 -0.152192 -0.158224 -0.191055 -0.194156 -0.120324 -0.189242 
 Std. Dev.  0.031947  0.030927  0.038603  0.030859  0.037867  0.032728  0.037160 
 Skewness  0.161405 -0.745588 -0.111617 -0.983827 -0.011534  0.592831 -0.315728 
 Kurtosis  5.408103  7.255663  6.720884  10.16667  7.022769  8.917981  6.836919 
 Jarque-Bera  61.49130  211.8154  144.7376  575.3421  168.5751  379.4614  157.5072 
 Probability  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000 
Sum -1.094158 -0.808217 -1.108663 -1.186455 -0.584344 -0.564981 -0.620482 
Sum Sq. Dev. 0.254138 0.238163 0.371052 0.237118 0.357040 0.266704 0.343833 
Observations 250 250 250 250 250 250 250 
Note: The data period is from July 10, 2012, until June 24, 2013. Our sample is composed by the daily premia for both peripheral countries 
(Ireland, Italy, Portugal and Spain); and core countries (Belgium, France and Germany). 
Table 3: Augmented Dickey-Fuller test statistic 
 BELGIUM FRANCE GERMANY IRELAND ITALY PORTUGAL SPAIN 
CDS spreads Levels -4.468207** -3.555815* -5.256193** -2.772919* -2.703461* -2.562846* -2.666740* 
CDS spreads 
Changes -14.85134** -13.58271** -14.72481** -13.31442** -13.98586** -13.80178** -13.55645** 
     Note: * and ** denote significance at 5 and 1%  level respectively. 
 
4. Empirical Results 
       As indicated above, the data used in this work are 5 years CDS spreads of sovereign debts and for both 
peripheral countries (Ireland, Italy, Portugal and Spain) and core countries (Belgium, France and Germany). We 
calculated the daily CDS spread correlations between two countries for the period July 10, 2012, until June 24, 2013 
using DCC approach. The CDS spread correlation structure between each country of the first group (most affected 
countries) and core countries is given in Figure 1. Overall, our results suggest that sovereign CDS spreads of an 
affected country exhibit positive correlation with the other countries’ CDS spreads. Thus, DCC results provide 
strong support for existence of those contagious effects in the Euro Area even after enormous tensions on debt 
markets. Remarkably, for almost all of the spread specifications the highest correlations were identified before 2012, 
October. Moreover, we can document sub-periods of lower contagion. However, they are relatively short in time. 
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       Tables 6, 7, 8 and 9 present summary statistics for the daily CDS spread correlations. For example, we can show 
that the lowest average is 0.271328 for Italian and Dutch spread correlation; the highest average is 0.836717 for 
Portuguese and Spanish spread correlation followed by Ireland-Belgium correlation with a value of 0.820254. 
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Fig.1: Dynamic correlation structure 
Note: Conditional correlation specifications of euro area sovereign CDS spreads for the period July 10, 2012, until June 24, 2013. 
       In our research, we attempt to clarify the extent to which some explanatory variables explain CDS sovereign 
spread correlations. On the basis of theoretical and empirical literature on determinants of CDS spreads, we use six 
variables that can be implemented on our analysis. They contain Exchange rate EU/USD (Ex), index of European 
stock market (STOXX), implied volatility of S&P 500 index options (VIX), implied volatility of EURO STOXX 50 
(VSTOXX), Rating Change (RC), Interbank tensions (IT). 
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       It is well known that the Euro-US$ rate exchange reflect fundamentals of euro area. In fact, the rapid fall of 
Euro-US$ rate induce the deteriorating situation and may also have a positive impact on the variation in CDS 
sovereign spreads. Note that VSTOXX and VIX reflect the implied volatility, respectively, on the European and US 
stock index. Consistent with the literature, they seem to be good proxies for market risk aversion. A seminal work 
by Pan and Singleton (2008) find that the VIX was an important determinant of sovereign credit risk. The market 
performance is measured by the Index of European stock market: STOXX. Note that, the interbank tensions IT, 
measured as difference between Euribor 3 months and EONIA, reflect the distress in the interbank market. 
Regarding the variable RC (almost always negative), we take the rating announcement dummy for each country in 
the sample. With such variable we are able test the impact of rating news on correlations. The dummy variable takes 
a value of one if we show a credit event and a value of zero otherwise. As a credit event, we consider announcement 
by major credit rating agencies: Moody’s, Standard and Poor’s and Fitch. Remarkably, the set of potential 
explanatory factors, used in this paper, is dictated by the availability of data. 
 
Table 4: Explanatory variables and expected signs on the coefficients of the regression 
Variable Description Expected sign
   
Ex Exchange rate EU/ USD -
STOXX INDEX of European stock market -
VIX Implied volatility of S&P 500 index options +
VSTOXX Implied volatility of EURO STOXX 50 +
RC Rating Change +
IT Interbank tensions  +
Note: This table gives an overview of the explanatory variables of yield spreads and the corresponding signs that we expect for the respective 
estimates of the parameters. 
 
      Turning now to some interesting summary statistics of explanatory variables. As shown in Table 5, the mean 
Index of European stock market is 258.2554. Additionally, the proxy for the implied volatility of the stock market 
ranges from about 20.56044 points for the European market to 15.32584 points for the US market. The mean rating 
change is very lower with an average of 0.032000. There is no significant credit event during our study period. 
Finally, the mean of interbank tensions and exchange rate are, respectively, 0.150368 and 1.294196. 
 
Table 5: Descriptive statistics –Factors explaining contagion 
 EX IT RC STOXX VIXINDEX VSTOXX 
       
Mean  1.294196  0.150368  0.032000  258.2554  15.32584  20.56044 
Median  1.299300  0.132000  0.000000  260.8750  15.20000  20.78000 
Maximum  1.364400  0.381000  1.000000  285.6900  22.72000  28.45000 
Minimum  1.208900  0.010000  0.000000  217.1000  11.30000  14.86000 
Std. Dev.  0.032923  0.057514  0.176353  14.73492  2.045017  3.110169 
Skewness -0.703516  2.194776  5.318182 -0.497107  0.407379  0.232864 
Kurtosis  3.170010  7.835178  29.28306  2.755758  2.748702  2.445940 
Jarque-Bera  20.92334  444.2408  8374.285  10.91786  7.572720  5.457134 
Probability  0.000029  0.000000  0.000000  0.004258  0.022678  0.065313 
Sum  323.5489  37.59200  8.000000  64563.85  3831.460  5140.110 
Sum Sq. Dev.  0.269899  0.823648  7.744000  54062.33  1041.341  2408.615 
Observations  250  250  250  250  250  250 
Note: This table reports descriptive statistics of interest for all variables used in this study. 
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Table 6: Descriptive statistics –Portuguese correlation dynamics 
Correlation 
Series Portugal – Belgium Portugal – France 
Portugal –
Germany 
Portugal – Ireland 
 
Portugal – Italy 
 
Portugal – Spain 
 
Mean  0.712572  0.600557  0.314424  0.774201  0.560383  0.836703 
Median  0.900280  0.828958  0.567937  0.922660  0.816327  0.940403 
Maximum  0.999077  0.998641  0.998030  0.999518  0.998751  0.999299 
Minimum -0.737458 -0.949240 -0.970745 -0.512965 -0.904688 -0.310529 
Std. Dev.  0.385491  0.506671  0.734160  0.299268  0.535377  0.227060 
Skewness -1.553167 -1.473226 -0.722456 -1.487099 -1.229100 -1.896539 
Kurtosis  4.742260  4.393558  1.928231  4.550883  3.283805  6.959328 
Jarque-Bera  132.1331  110.6623  33.71315  117.1988  63.78426  313.1638 
Probability  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000 
Sum  178.1429  150.1392  78.60593  193.5503  140.0957  209.1756 
Sum Sq. Dev.  37.00223  63.92216  134.2089  22.30076  71.37061  12.83751 
Observations  250  250  250  250  250  250 
 
 
                           Table 7: Descriptive statistics – Italian correlation dynamics 
Correlation Series Italy – Belgium Italy – France Italy – Germany Italy – Ireland Italy – Spain 
Mean  0.465709  0.422446  0.260641  0.574289  0.700786 
Median  0.809866  0.760551  0.573595  0.864355  0.914672 
Maximum  0.999538  0.999428  0.999242  0.999139  0.999708 
Minimum -0.926686 -0.886758 -0.923235 -0.912150 -0.779115 
Std. Dev.  0.650950  0.651462  0.733391  0.596297  0.450790 
Skewness -1.001505 -0.868013 -0.454075 -1.459675 -1.841605 
Kurtosis  2.422350  2.217330  1.527530  3.678768  5.355570 
Jarque-Bera  45.26798  37.77460  31.17606  93.57640  199.1119 
Probability  0.000000  0.000000  0.000000  0.000000  0.000000 
Sum  116.4273  105.6115  65.16015  143.5723  175.1965 
Sum Sq. Dev.  105.5101  105.6762  133.9278  88.53699  50.59961 
Observations  250  250  250  250  250 
 
                                Table 8: Descriptive statistics – Spanish correlation dynamics 
Correlation Series Spain – Belgium Spain – France Spain –Germany Spain – Ireland 
 Mean  0.698179  0.578887  0.305204  0.787264 
 Median  0.894452  0.844312  0.599045  0.935805 
 Maximum  0.999603  0.999414  0.999210  0.999402 
 Minimum -0.852268 -0.932623 -0.965004 -0.629407 
 Std. Dev.  0.424397  0.542089  0.736172  0.311450 
 Skewness -1.660256 -1.374250 -0.640682 -2.004486 
 Kurtosis  5.009164  3.846203  1.798613  7.062927 
 Jarque-Bera  156.9014  86.14909  32.13774  339.3670 
 Probability  0.000000  0.000000  0.000000  0.000000 
 Sum  174.5447  144.7217  76.30092  196.8160 
 Sum Sq. Dev.  44.84817  73.17135  134.9452  24.15320 
 Observations  250  250  250  250 
 
 
                                           Table 9: Descriptive statistics – Irish correlation dynamics 
Correlation Series Ireland – Belgium Ireland – France Ireland –Germany 
Mean  0.815303  0.716649  0.455423 
Median  0.963257  0.958243  0.902005 
Maximum  0.999522  0.999159  0.998604 
Minimum -0.459323 -0.884230 -0.929149 
Std. Dev.  0.311713  0.464273  0.707608 
Skewness -2.213192 -1.951528 -0.986054 
Kurtosis  7.379076  5.834128  2.308726 
Jarque-Bera  403.8456  242.3555  45.49034 
Probability  0.000000  0.000000  0.000000 
Sum  203.8257  179.1623  113.8559 
Sum Sq. Dev.  24.19416  53.67170  124.6766 
Observations  250  250  250 
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        Now, we extend prior results by explaining to what extent the dynamic correlation structure is generated by 
variables related to market risk aversion, market performance, interbank tensions, rating change and macroeconomic 
context. 
       To explore how factors affect correlation, the following empirical model is estimated: 
0 1 2 3 4 5 6U E E E E E E E H       ijt t t t t t tEX STOXX VIX VSTOXX RC IT (8) 
where Uijt stands for the correlation of countries i and j in day t as calculated using DCC model, Ex is Exchange rate 
EU/USD, STOXX is index of European stock market, VIX is implied volatility of S&P 500 index options, VSTOXX 
is implied volatility of EURO STOXX 50, RC is Rating Change, IT is Interbank tensions and İ is the mean-zero 
error term. 
        To study which factors can explain spreads correlations, we run ordinary least squares regressions with each set 
of correlation series, as calculated using the DCC model, separately. Overall, Tables 10, 11, 12 and 13 indicate that 
correlation series as calculated by DCC model are explained by the selected variables, adjusted R2 of these 
regressions are between 5% and 37%. 
       The estimation results indicate for many specifications, as expected, that the signs of the coefficients on the 
rating change are consistent with intuition. Contrary to popularly held belief, the coefficients on the rating are 
statistically insignificant. Consequently, the credit event observed on our study period have no effects on the spread 
correlations defined above. In contracts to our results, Missio and Watzaka (2011) find that the Greek rating 
downgrades have significant explanatory power for contagion. More recently, Zoli (2013) reveals that news related 
to the ongoing debt crisis as well as Italy specific news have been important drivers of Italian sovereign spreads. 
      Regarding the index of European stock market, empirical analysis reveals, for most specifications, statistically 
sufficient impact on spread correlations. Furthermore, CDS sovereign spreads have moved in line with STOXX.  
      There is strong evidence suggesting that increase of exchange rate EU/USD is accompanied with significant 
decrease in correlations.  
      It is well known that great volatility on the European and US stock markets should be associated with higher 
correlation. We can see that the VIX and VSTOXX significantly impact the correlations and the sign is positive as 
required. This result is in line with the findings of Pan and Singleton (2008), Longstaff et al. (2011) and more 
recently Zoli (2013). We can confirm that the volatility factors are among the most important channel explaining the 
considerable increase in sovereign CDS spreads during the debt crisis. 
      However, we can show for some spread correlation specifications negative and significant coefficient of VIX. To 
explain such results, we should simply refer to the riskiness of the stock markets rather than the general risk appetite 
(Kilponen et al. (2012)). According to Bloom (2009) and Bekaert et al. (2013) the VIX can be decomposited into two 
components that reflect the risk aversion and expected stock market volatility (uncertainty). It seems that with the 
great in the uncertainty associated with stock markets (especially banking sector) and corporate bond markets, the 
sovereign debt markets were seen as a less risky choice. Note that, for some spread correlation specifications the 
VIX and VSTOXX appear insignificants. According to Dieckmann and Plank (2012) the changes in the VIX index 
appear uncorrelated with the raise in sovereign CDS spreads during the financial crisis. Beirne and Fratzscher 
(2013) support this finding in that they conclude that this factor has no effect on bond yield and CDS spreads either. 
      Surprisingly, while the coefficients associated with measures of distress in the interbank market IT are almost 
always statistically significant, the sign is counter-intuitive. These findings are in contrast to the results for spread 
specifications of Germany: Portugal –Germany, Spain –Germany, Ireland –Germany. This is most closely related to 
findings by Ejsing and Lemke (2011), Dieckmann and Plank (2012) and Acharaya et al. (2013). This empirical 
evidence reveals the significant impact of bank bailouts which reflect the distressed financial sector on sovereign 
credit risk. Note that for the case of Italy –Germany, while the coefficient is not statistically significant, the sign is 
consistent with intuition. 
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Table 10: Explaining contagious effects: Portuguese correlation dynamics 
Correlation Series Variables Coefficient Std. Error t-Statistic 
                                     Intercept 7.158866** 2.209120 3.240596 
 
 
 
Portugal – France 
Adj. R2 =0.117882 
 
Ex -5.137418** 1.611253 -3.188461 
STOXX 0.000313 0.003579 0.087448 
VIX 0.025885 0.017055 1.517726 
VSTOXX 
RC
-0.026581 
0.036975 
0.013837 
0.172450 
1.517726 
0.214412 
IT 1.052722 0.765843 1.374593 
 
 
 
Portugal –Germany 
Adj. R2 =0.249741 
Intercept -3.284156 2.952069 -1.112493 
Ex -1.165046 2.153133 -0.541094 
STOXX 0.016779** 0.004783 3.508131 
VIX -0.024103 0.022791 -1.057577 
VSTOXX -0.003362 0.018491 -0.181795 
RC -0.266344 0.230447 -1.155775 
IT 8.114096** 1.023403 7.928543 
 
 
 
Portugal – Belgium 
Adj. R2 =0.302839 
Intercept   10.29485** 1.494207 6.889840 
Ex -5.104803** 1.089821 -4.684074 
STOXX -0.010100** 0.002421 -4.171997 
VIX 0.037040** 0.011536 3.210890 
VSTOXX -0.032653** 0.009359 -3.488817 
RC -0.064215 0.116642 -0.550529 
IT -1.739274** 0.518002 -3.357662 
 
 
 
Portugal – Italy 
Adj. R2 =0.299687 
Intercept 11.87392** 2.079870 5.708973 
Ex -10.57603** 1.516982 -6.971756 
STOXX 0.006703** 0.003370 1.989265 
VIX 0.026950* 0.016057 1.678385 
VSTOXX 0.020156 0.013028 1.547138 
RC 0.015047 0.162360 0.092676 
IT -1.231707* 0.721035 -1.708249 
 
 
 
Portugal – Spain 
Adj. R2 =0.342688 
Intercept 5.979763** 0.854587 6.997251 
Ex -2.906686** 0.623306 -4.663341 
STOXX -0.005462** 0.001385 -3.944697 
VIX 0.022327** 0.006598 3.384109 
VSTOXX -0.005599 0.005353 -1.045923 
RC -0.038574 0.066711 -0.578229 
IT -1.306995** 0.296263 -4.411611 
 
 
 
Portugal – Ireland 
Adj. R2 =0.375922 
Intercept 10.32579** 1.097513 9.408354 
Ex -5.168032** 0.800486 -6.456114 
STOXX -0.008865** 0.001778 -4.985421 
VIX 0.017192** 0.008473 2.029045 
VSTOXX -0.026974** 0.006874 -3.923821 
RC -0.095769 0.085675 -1.117814 
IT -1.858913** 0.380478 -4.885727 
Note: *Significant at 10% significance level. 
** Significant at 1% significance level. 
The adjusted R2 of the model including all explanatory variables is presented in the first column. 
This table reports results from estimating regression (8). Our sample includes correlation series, as calculated using the DCC model. All variables 
are defined in Table 4. 
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Table 11: Explaining contagious effects: Italian correlation dynamics 
Correlation Series Variables Coefficient Std. Error t-Statistic 
 
 
 
Italy – France 
Adj. R2 =0.338470 
Intercept
Ex 
13.51325** 
-11.28070** 
2.459766 
1.794065 
5.493713 
-6.287790 
STOXX 0.002485 0.003985 0.623512 
VIX 0.018146 0.018990 0.955548 
VSTOXX 0.044830** 0.015407 2.909685 
RC 0.029519 0.192016 0.153733 
IT -2.220403** 0.852735 -2.603861 
 
 
 
Italy –Germany 
Adj. R2 =0.222305 
Intercept
Ex 
10.70308** 
-9.432009** 
3.002412 
2.189852 
3.564827 
-4.307145 
STOXX 0.006009 0.004865 1.235232 
VIX -0.036295 0.023180 -1.565813 
VSTOXX 0.025357 0.018806 1.348316 
RC -0.215995 0.234377 -0.921573 
IT 1.692127 1.040856 1.625707 
 
 
 
Italy – Belgium 
Adj. R2 =0.356261 
Intercept
Ex 
16.95743** 
-13.88359** 
2.424557 
1.768385 
6.994030 
-7.850998 
STOXX 0.003943 0.003928 1.003688 
VIX 0.023043 0.018718 1.231057 
VSTOXX 0.025336* 0.015187 1.668316 
RC 0.069195 0.189268 0.365591 
IT -2.780996** 0.840529 -3.308626 
 
 
 
Italy – Spain 
Adj. R2 =0.263276 
Intercept
Ex 
9.172670** 
-9.282140** 
1.796206 
1.310089 
5.106691 
-7.085124 
STOXX 0.011372** 0.002910 3.907610 
VIX 0.015491 0.013867 1.117106 
VSTOXX 0.023117** 0.011251 2.054638 
RC -0.043396 0.140217 -0.309491 
IT -0.712726 0.622697 -1.144580 
 
 
 
Italy – Ireland 
Adj. R2 =0.320451 
Intercept
Ex 
12.92113** 
-12.47342** 
2.281934 
1.664361 
5.662358 
-7.494419 
STOXX 0.011014** 0.003697 2.979006 
VIX 0.033866* 0.017617 1.922324 
VSTOXX 0.033727** 0.014293 2.359612 
RC -0.106105 0.178134 -0.595644 
IT -1.710987** 0.791085 -2.162835 
Note: *Significant at 10% significance level. 
** Significant at 1% significance level. 
The adjusted R2 of the model including all explanatory variables is presented in the first column. 
This table reports results from estimating regression (8). Our sample includes correlation series, as calculated using the DCC model. All variables 
are defined in Table 4. 
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Table 12: Explaining contagious effects: Spanish correlation dynamics 
Correlation Series Variables Coefficient Std. Error t-Statistic 
 
 
 
Spain – France 
Adj. R2 =0.112569 
Intercept
Ex 
6.739781** 2.370654 2.843005 
-4.017947** 1.729070 -2.323761 
STOXX -0.004001 0.003841 -1.041611 
VIX 0.014158 0.018302 0.773575 
VSTOXX -0.011653 0.014849 -0.784741 
RC 0.158815 0.185060 0.858183 
IT 0.597529 0.821842 0.727060 
 
 
 
Spain –Germany 
Adj. R2 =0.232244 
Intercept
Ex 
-3.003681 
-0.460098 
2.994475 
2.184063 
-1.003074 
-0.210662 
STOXX 0.012654** 0.004852 2.608142 
VIX -0.045138* 0.023118 -1.952451 
VSTOXX 0.009102 0.018756 0.485291 
RC -0.139460 0.233757 -0.596604 
IT 7.618083** 1.038104 7.338458 
 
 
 
Spain – Belgium 
Adj. R2 =0.268902 
Intercept
Ex 
10.39016** 
-4.569302** 
1.684576 
1.228669 
6.167818 
-3.718902 
STOXX -0.012863** 0.002729 -4.712692 
VIX 0.015640 0.013006 1.202596 
VSTOXX -0.019044* 0.010552 -1.804785 
RC 0.062487 0.131503 0.475177 
IT -2.039886** 0.583997 -3.492971 
 
 
 
Spain – Ireland 
Adj. R2 =0.288268 
Intercept
Ex 
9.587969** 
-5.023302** 
1.219765 
0.889653 
7.860507 
-5.646363 
STOXX -0.007139** 0.001976 -3.612313 
VIX 0.012409 0.009417 1.317674 
VSTOXX -0.019510** 0.007640 -2.553544 
RC 0.004316 0.095218 0.045326 
IT -1.629975** 0.422860 -3.854648 
Note: *Significant at 10% significance level. 
** Significant at 1% significance level. 
The adjusted R2 of the model including all explanatory variables is presented in the first column. 
This table reports results from estimating regression (8). Our sample includes correlation series, as calculated using the DCC model. All variables 
are defined in Table 4. 
 
Table 13: Explaining contagious effects: Irish correlation dynamics 
Correlation Series Variables Coefficient Std. Error t-Statistic 
 
 
 
Ireland – France 
Adj. R2 =0.051605 
Intercept
Ex 
1.957969 2.098929 0.932842 
-1.260802 1.530884 -0.823578 
STOXX 0.001097 0.003401 0.322682 
VIX 0.014068 0.016204 0.868180 
VSTOXX -0.020413 0.013147 -1.552680 
RC 0.125622 0.163848 0.766696 
IT 2.042222** 0.727642 2.806629 
 
 
 
Ireland –Germany 
Adj. R2 =0.269265 
Intercept
Ex 
-8.735191** 2.808036 -3.110783 
2.483694 2.048081 1.212693 
STOXX 0.019106** 0.004550 4.199434 
VIX -0.031758 0.021679 -1.464899 
VSTOXX 0.010483 0.017589 0.595988 
RC -0.241484 0.219203 -1.101646 
IT 8.785082** 0.973471 9.024493 
 
 
 
Ireland – Belgium 
Adj. R2 =0.154942 
Intercept
Ex 
5.438617** 1.330237 4.088458 
-1.707001 0.970227 -1.759384 
STOXX -0.008204** 0.002155 -3.806698 
VIX 0.024057** 0.010270 2.342520 
VSTOXX -0.028196** 0.008332 -3.384034 
RC 0.010939 0.103842 0.105345 
IT -0.562699 0.461157 -1.220188 
Note: *Significant at 10% significance level. 
** Significant at 1% significance level. 
The adjusted R2 of the model including all explanatory variables is presented in the first column. 
This table reports results from estimating regression (8). Our sample includes correlation series, as calculated using the DCC model. All variables 
are defined in Table 4. 
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5. Conclusion  
     Using daily 5 years CDS spreads from 7 Euro area countries (peripheral countries (Ireland, Italy, Portugal and 
Spain); and core countries (Belgium, France and Germany)) over a July 10, 2012 to June 24, 2013, we test 
contagious effects during the euro area debt crisis. Note that contrary to existing studies, our sample of countries 
notably except Greece. We note that data concerning Greek premia is unavaialable over the period of study. An 
important feature of this study is its analysis of European crisis after enormous tensions on debt markets. 
     To this end, we rely on the approach of dynamic conditional correlation (DCC) as introduced by Engle (2002) to 
model correlations between sovereign debts of peripheral countries and Euro-area core countries. Our results 
confirm the existence of contagion effects during the ongoing debt crisis as suggested by the recent literature. 
Overall, mostly a CDS sovereign spreads of peripheral countries always exhibit positive correlations with the other 
CDS spreads of core countries. Our results provide strong support for ongoing credit contagion in the Euro area. 
      Additionally, we extend prior results by explaining to what extent the contagion is generated by some selected 
variables related to market risk aversion, market performance, interbank tensions, rating change and macroeconomic 
context. Overall, the empirical evidence suggests that spread correlation series as calculated by DCC model are 
explained by the fundamental variables, adjusted R2 of these regressions are between 5% and 37%. Based on 18 
specifications, we find that STOXX, VIX, VSTOX, IT and Ex are important drivers of sovereign CDS spread 
correlations.  
      We observe strong evidence suggesting that the exchange rate EU/USD and the market performance as 
measured by the index of European stock market are significantly correlated with selected specifications. Further, 
evidence shows that the volatility factors VIX and VSTOXX significantly impact the correlations and the sign is 
positive as required. Surprisingly, while the coefficient on interbank tensions is statistically significant, the sign is 
counter-intuitive. As opposed to the most CDS correlations considered in this paper, specifications of Germany: 
Portugal –Germany, Spain –Germany, Ireland –Germany confirm that CDS sovereign spreads have moved in line 
with IT. Note that the case of Italy –Germany, while the coefficient is not statistically significant, the sign is 
consistent with intuition. Contrary to findings by Missio and Watzaka (2011) who studied the effects of Greek rating 
downgrades on contagion, we find that all contagion specifications are unaffected by the rating change. This finding 
indicates that, this factor is not significant in shaping the structure of dynamic correlations in the debt markets. This 
result could be due to marginal number of credit event during the period study. 
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